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Abstract: The anionic homo-Fries rearrangement of naphthalenic
esters can be effected in good yield to provide regiocontrolled
access to complex diaryl ketones.
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In the context of a program on the synthesis of the new to-
poisomerase I inhibitor hypoxyxylerone (Figure 1)1,2 and
derivatives,3 the potential of the anionic homo-Fries rear-
rangement of naphthyl-phenyl and naphthyl-naphthyl es-
ters for regioselective xanthone formation seemed worth
investigating.

Figure 1

In its simplest form, the anionic Fries rearrangement in-
volves halogen-metal exchange in an ortho-halophenyl
benzoate, which is followed by intramolecular carbonyl
attack by the carbanion to produce the corresponding
benzophenone (Scheme 1, n = 0).4 This rearrangement,
which is usually more efficient when a methoxyl substit-
uent is present ortho to the ester carbonyl,5 has enjoyed
use in synthesis due, in part, to the better yields that can
usually be realized relative to the intermolecular variant
and the possibility of easily and regioselectively trans-

forming the products into xanthones (e.g., Scheme 2). The
homo-Fries rearrangement,4 which is distinguished from
the Fries by an additional carbon in the halide portion of
the ester (Scheme 1, n = 1), has also found synthetic
application, most notably in balanol-related work.6

Scheme 2

In this paper we present the results of a study of the an-
ionic homo-Fries rearrangement of naphthyl-phenyl and
naphthyl-naphthyl esters, which has been found to afford
effectively naphthyl phenyl and dinaphthyl ketones, key
intermediates for the synthesis of variously substituted
tetra- and pentacyclic xanthones.

The naphthyl-phenyl esters 1a,b7 on exposure to n-BuLi
under carefully studied conditions suffered homo-Fries
rearrangement to give the naphthyl phenyl ketones 2a,b in
ca. 50% yield (Scheme 3). THF in the absence of addi-
tives such as HMPA or 12-crown-4 proved to be the most
suitable milieu for these reactions. The amount of n-BuLi
was found to be critical, with the use of over 1.1 equiva-
lents leading to butylated products. Ester concentration
was also found to be an important parameter, the highest
yields being achieved with a concentration of 0.25 M. At
lower concentrations, the yields decreased; at 0.06 M
there was little conversion. These results are consistent
with the formation of an intermediate dimeric species, as
proposed by Horne and Rodrigo.5
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That the naphthyl-phenyl anionic homo-Fries rearrange-
ment is not particularly sensitive to the sense of the reac-
tion was shown through treatment of ester 3a (Scheme 4)
with n-butyllithium, which produced naphthyl phenyl
ketone 4a in comparable yield (41%).

A dramatic increase in yield was observed, however, in
the transformation of fluoride 3b into ketone 4b (85%), a
result that can be understood on the basis of both steric
and electronic effects.5 Coupled with the clean, regiose-
lective ring closure that is possible with an ortho-fluoro
substituent (F vs OMe, Scheme 2), this type of anionic
homo-Fries rearrangement should allow particularly effi-
cient formation of complex, polycyclic xanthones.

The naphthyl-naphthyl esters 5a,b were also examined
under the above rearrangement conditions (Scheme 5). To
our satisfaction, these first examples of naphthyl-naphthyl
anionic homo-Fries rearrangements proceeded smoothly
and highly reproducibly (300-mg scale), in spite of the rel-
ative complexity of the systems, to furnish the corre-
sponding dinaphthyl ketones 6a,b. Dinaphthyl ketone 6a,
obtained in 55% yield (65% brsm),8 has been converted
into a potential xanthone intermediate for the synthesis of
hypoxyxlerone by methylation, debenzylation, and base-
induced cyclization.3

In summary, we have demonstrated that the anionic
homo-Fries rearrangement can be extended to different
naphthyl-phenyl and naphthyl-naphthyl systems to pro-
duce in synthetically useful yields naphthyl phenyl and di-
naphthyl ketones, key intermediates for the preparation of
complex xanthones.9
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